Abstrak
Since the 1970s there has been a progressive rise in hypertension in both developed and developing countries, such as Indonesia.
1 The report of the Basic Health Research by the Ministry of Health (2008) noted that the average prevalence of hypertension is 32.0% among those aged 18 years or more.
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A cross sectional rural field study conducted by the Faculty of Medicine, University of Indonesia in [2001] [2002] [2003] in West Java revealed that stage 1 and stage 2 hypertension was 37.6% among those aged 18 years or more. Of those 8,3% were currently taking pharmacological antihypertensive drugs.
3 The Jakarta Cardiovascular cohort study (2007) among urban people noted that stage 1 and stage 2 hypertension was 41.6% among aged 25-95 years, and 63.4% were currently taking pharmacological antihypertensive drugs. 4 A reduction in DBP of 2 mmHg reduces the risk of stroke by 17% and reduces the risk of coronary artery disease by 6% in the general population. A DBP 5 mmHg higher than normal would, in the long term, be associated with about a 40% higher risk of death from stroke and about a 30% higher risk of death from IHD.
5
Exercise became the focus of interest because various studies have found exercise to be beneficial in controlling hypertension. Several guidelines recommended exercise intervention for mild hypertension. However, for severe hypertension exercise with proper antihypertensive medication was recommended. [5] [6] [7] Another study found that exercise significantly reduced both systolic and diastolic blood pressure among certain subjects while only systolic blood pressure was reduced for the other subjects. 8 Another study concluded that aerobic exercise combined with weight training for 6 months can lower DBP, but not systolic blood pressure (SBP) in older adults (55-75 years). 9 These results showed the different effects of exercise in lowering DBP compared to SBP.
Since proper exercise as a habit is difficult to bring about, counseling should be carried out to motivate active lifestyles and exercise.
10
The aim of this study was to determine if proper exercise and taking medicine for 8 weeks may reduce DBP≥5 mmHg among (pre-)hypertensive subjects.
METHODS
The subjects were goverment employees in Jakarta, males and females aged 20-60 years. The study was held at the office's clinic from March to August 2008. For the present analysis, we included all subjects who had DBP of 80 mmHg or more (higher than optimal). Some subjects may also had systolic blood pressure of 120 mmHg or more (higher than optimal). A total of 1,016 employees out of 1,300 employees participated in the first stage of blood pressure research (survey). We found 318 subjects (pre-)hypertensive in systolic and/or diastolic. A total of 120 voluntarily participated in the quasi experimentation study (second stage) for lowering blood pressure, and 104 of them who had DBP of 80 mmHg or more were involved at the beginning of the second stage study. The quasi-experimentation study began with the signing of an informed consent document.
Furthermore, the first author talked on the management of hypertension, exercise recommendations, proper principles of exercise which consist of frekuency (3-4 times a week regularly), intensity (mild exercise), time/ duration (30-60 minutes) and type (aerobic exercise) {FITT} and how to determine pulse rate, etc. This was followed by individual light aerobic exercise programs lasting 30 -60 minutes 3 times a week for 8 weeks. Their activities were written in their logbooks.
Counseling was provided once a week to modify behavior in doing prescribed exercise. Medicine was prescribed by doctors at the clinic. Intense evaluation and observation was done continuously every week for 8 weeks. The outcome was the lowering of DBP by ≥5 mmHg during 8 weeks of observation.
Demographic data were obtained by questionnaire, as was information on exercise or degree of physical activity, work-related stress and non work-related stress, and the use of antihypertensive medicine.
Physiological parameters such as body weight, height, body fat, blood pressure, pulse rate, and health problems were collected as baseline data. Body weight, blood pressure, and pulse rate were taken every week during counseling sessions, as was information about antihypertensive medicine.
Different methods were used to measure several parameters such as height, body weight, body fat percent, and blood pressure. Height and body weight were measured with a body weight scale (Health scale, ZT-120), skinfold thicknesses at the sites of triceps, chest, abdomen, suprailiac, and thigh were measured in mm with a skin-fold caliper (Lafayette, USA). Three skinfold thicknesses for men or women were used to calculate the percent of body fat using the Siri and Pollock table. 11 Sitting blood pressure was measured twice in the right arm by the author between 8 to 12 AM using a mercury sphygmomanometer after resting 5 to 10 minutes. Sitting resting pulse rate were measured in one minute.
Body Mass Index (BMI) was calculated from body weight (kg) divided by height (m) squared or kg/m 2 , and categorized into 3 groups (low=18.5 or lower; normal=18.5-29.9; obesity=30 or greater).
[12] Body fat percent was categorized into 3 groups for men (lean= 10% or lower; normal=10%-19.9%; obese=20% or more) and for women (lean=20% or lower; normal=20%-29.9%; obese=30% or more).
12
DBP on entry were categorized into 3 groups (80 -89mmHg; 90-99 mmHg; and 100 mmHg or more).
6
Resting pulse rates were categorized into 3 groups (normal = 70-100 beats/minute, bradycardia =<70 beats/minute; tachycardia = >100 beats/minute).
12 Pulse pressures were categorized into 3 groups (low = <20 mmHg; normal = 20-40 mmHg; high = >40 mmHg).
13
Proper exercise is the exercise regimen prescribed that conforms to the general principles of F.I.T.T. based on the JNC 7 or other guidelines (aerobic exercise, 3 times a week, 30-60 minutes, regularly).
6,7 Regular medicine intake is an antihypertensive medicine that should be taken regularly as prescribed by doctors at the clinic.
Statistical analysis was done using STATA 9.0 software. Analysis of risk factors related to lower diastolic blood pressure at the beginning and during observation used Cox regression.
14 Ethical clearance was issued by the Ethical Commission of Medical Faculty of the University of Indonesia.
RESULTS
As much as 15,4% (16/104) of the subjects had decreased DBP at least 5 mmHg. Table 1 shows that 76% (79/104) of the subjects were men, 51% (53/104) of the subjects were in the 45-54 age group, the initial pulse rate of 82% (85/104) of the subjects indicated bradycardia, and 83% (86/104) of the subjects had a high initial pulse rate. Furthermore, Table 1 shows that those with stable and decreased DBP were similarly distributed in terms of gender, age group, and high resting pulse pressure at the beginning of observation. However, tachycardia subjects were more likely to have decreased DBP. Table 2 shows that most of the subjects, 66.3% (69/104) were not taking antihypertensive medicine, 30% ((31/104) were taking one kind of antihypertensive medicine, 21% (22/104) of were taking antihypertensive medicine regularly, 32% (33/104) were taking antihypertensive medicine once a day, and 30% (31/104) were not experiencing stressors related to problems with children. Table 2 also shows that stable DBP and decreased DBP at the beginning of observation were equally distributed in terms of irregularity of medicine intake, and frequency of psychosocial stressors caused by problem with children. Subjects taking 1 or 2 types of drugs, those with regular drug intake, and subjects taking 1 -2 doses per day tended to have lower DBP. Subjects taking 2 types of antihypertensive medications had lower DBP compared to those taking medications only 1 type of drug. Subjects taking antihypertensive drugs twice daily had lower DBP than those taking medications only once a day. Infrequent psychosocial stress tended to reduce the probability of decrease DBP. Table 3 shows that during observation, 63% (65/104) of the subjects were not taking antihypertensive medicine. 34% (35/104) of the subjects were taking one kind of antihypertensive medicine, 20% (21/104) were taking antihypertensive medicine regularly, 36% (37/104) were taking antihypertensive medicine once a day, 55% (57/104) had 1-3 counseling visits, 33% (34/104) had 5-8 counseling visits. Table 3 also shows that stable and lowered DBP during observation were similarly distributed in terms of number of visits (4 times). Subjects taking 2 types of medicine, regular medicine intake, taking daily doses of medicine, and having 5-8 counseling visits tended to have lower DBP. Taking 2 types of medicines and regular medicine intake appeared to be more effective in lowering DBP than taking 1 type of medicine and irregular medicine intake.
Compared to the beginning of observation, the DBP of subjects not taking antihypertensive medicine decreased 3% during observation, subjects taking one kind of antihypertensive medicine increased 4%, those taking regularly decreased 1% and subjects taking antihypertensive medicine once a day increased 3%. It can be assumed that the decrease of DBP by those subjects regularly taking antihypertensive medicine was caused by exercise that they had done. Table 3 . Medicine intake habits of subject and number of visits for counseling during observation and the risk of lowering DBP CI= 0.66-8.75) compared to those who did no exercise and took no medication. Subjects with DBP=80mmHg or more compared to subjects with DBP lower than 80mmHg tended to lower their DBP ≥ 5 mmHg by 4.8 fold (RRa 4.75; ). In addition, obesity, resting pulse rate (bradycardia), and also high average pulse pressure during the observation tended to inhibit the decrease of DBP.
DISCUSSION
There were several limitations in this study. Firstly, information bias or recall bias may occur, even though to minimize this problem, medical personnel of the clinic guided the completion of the questionnaires to help subjects understand the aim of each question. Secondly. in the quasi-experimentation design of this study physical exercise and compliance to treatment regimen cannot be directly controlled but were noted down by the subjects themselves and the notes were presumed to be reliable. It is hoped that applying an intervention model such as this will be easier in the community and the resulting effect will be known throughout the study. Thirdly, the number of samples may not be a sufficient representative of subjects with DBP = 80mmHg or more, limited data associated with history of disease, and personal habits are also as a part of limitation in this study.
According to the characteristic of the subjects (table 1) 83% subjects had high initial pulse pressures of DBP = 80 mmHg or more. Most of subjects (67%) were less than 50 years old, and 15% of the subjects had pulse pressures of 60 and higher. This shows that this population needs full attention to or regular blood pressure monitoring.
Another study recommended monitoring individuals with high normal blood pressure (DBP = 85-89 mmHg) once a year and monitoring those with normal blood pressure (DBP = 80-84mmHg) once every 2 years. This recommendation is based on their finding that high normal blood pressure and normal blood pressure frequently progresses to hypertension over a period of 4 years. 15 At the beginning of observation, shows decrease DBP higher in men than women, mostly in Table 4 . The relationship between the combination of proper exercise and regularity of medicine intake and others dominant factors at the beginning and during observation to the risk of lowering DBP the 35-54 age group. Most subjects with bradycardia, high initial pulse pressure of DBP = 80mmHg or more had a decreased probability of reducing their DBP than those with DBP lower than 80mmHg. It was likely that men compared to women, would reduce their DBP. It was less likely that subjects with bradycardia would reduce their DBP, but subjects with tachycardia may lowering their DBP better than normal pulse rate.
According to Chobanian, controlling SBP, is more important as a CVD risk factor than DBP except in patients younger than 50 and it is considerably more difficult to control SBP than DBP. 6 Ours findings shows that the subjects who had DBP = 80 mmHg or more were mostly in age group 35-54 years old, and it was noted that stable DBP and decreased DBP were similarly distributed in term of age groups.
We also found during our quasi-experimentation study that only 15,4% of the subjects had decreased DBP ≥5 mmHg. This showed that efforts to decrease DBP were very difficult.
Compared to the beginning of observation, subjects who did not taking antihypertensive medicine decreased their DBP 3% during observation, subjects taking one kind of antihypertensive medicine increased 4%, those taking regularly decreased 1% and subjects taking once a day increased 3%. The decreased DBP in those subjects who have been regularly taking antihypertensive medicine may be due to exercise they already doing. This study showed that the compliance of visits for counseling was very low, and according to subjects this is caused because they are very busy with their work.
In term of antyhypertensive medicine intake, taking two kinds of medicine, regular intake, and taking medicine twice a day resulted in a higher probability of lowering DBP compared to subjects not taking antihypertensive medicine.
Family stressors also found tended to prevent the decrease of a subject's DBP. However subjects who had psychosocial stressors sometimes had less probability to decrease DBP compared to those subjects who often/ always suffered from psychosocial stressor.
In this quasi-experimentation study, the dominant risk factors for lowering DBP include a combination of exercise and compliance to a treatment regimen, which lowered DBP more than 12 fold compared to subjects with no exercise and taking no medicine. The decrease was moderately significant. This was probably due to insufficient strength of the power (P = 0.095) and may be due to an insufficient number in the sample size. This result differed from results in a 1990 study, which found that drug therapy has no additional benefit to the antihypertensive effects of exercise.
16 However, lowto-moderate intensity aerobic exercise can help mildly hypertensive patients and reduce drug dosage of those more severely affected.
17
Ours study also showed the subjects who exercise properly were found to lower their DBP ≥ 5 mmHg by almost 11 fold [adjusted relative risk (RRa) = 10.94; 95% confidence interval (CI) = 2.04-58.74]. Several studies also found that proper exercise can reduce blood pressure (both SBP and DBD) among hypertensive subjects. 9, [17] [18] [19] This result is consistent with another study that found reductions in DBP by aerobic exercise were greater in Asians compared with whites and blacks.
20
Subjects who practiced exercise but did not have exercise properly were found to lower their DBP ≥ 5 mmHg by more 2 folds. Our result in accordance with another study that found no such exercise doseresponse relation in lowering DBP.
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Our multivariate analysis noted a contrast result. Subjects who took antihypertensive medicine irregularly may have more decreased DBP than subjects who took antihypertensive medicine regularly during observation. This result may be because those who took medicine irregularly were subjects who took 2 kinds of medicine.
In term of subjects visits for counseling, subjects who visited 5-8 times during the 8 weeks of observation tended to lower their DBP compared to subjects who visit 1-3 times.
This study also shows low rates of compliance of the subjects even though this study under close supervision. This condition demonstrates the difficulty of patient control in measuring their blood pressure, and it was also in accordance with another public health studies.
6
Subjects with DBP between 90-99 mmHg during observation had a 4 fold reduction in diastolic blood pressure compared to subject with DBD between 80-89 mmHg, and we found same result with at the beginning of observation (table 1) . This is showed that a DBP between 90-99 mmHg can be reduced through proper exercise. Subjects who had a DBP between 90-99 mmHg consisted of a vast majority of hypertensive individuals.
21
This finding showed the benefits of exercise to decreasing DBP in subject with DBP between 90-99 mmHg. However, exercise combined with antihypertensive medicine showed a higher probability for lowering DBP.
The JNC-V and JNC-VI mentioned, emphasized SBP and DBP levels equally in determining blood pressure stage and for treatment. The Framingham study found that only stage 2 or higher hypertension predicted initiation of therapy, whereas hypertension stage 1 did not. The Framingham study found patient with hypertension stage 1 may not have had consistently elevated BP when seen by their physician, making them less likely to initiate treatment.
Our study noted that obesity seemed to reduce the probability of lowering DBP. This showed a direct relationship between obesity or the amount of body fat with increased DBP. According to Zamani, this relationships may be caused by the release of angiotensinogens from adipocyte, augmented by blood volume related to increased body mass and increase blood viscosity caused by adipocity release of profibrinogen and plasminogen activator inhibitor 1.
22 This is supported by another study which noted the combination of regular exercise and weight loss is effective in lowering resting blood pressure.
5 People who were most likely to lower both systolic and diastolic blood pressures were those who lost the most body fat.
9
Bradycardia resting pulse rate tended to decrease the probability of lowering DBP compared to normal resting pulse rate. This result needs more confirmation, since multiple epidemiological surveys have shown that an elevated heart rate is an independent predictor of the development of hypertension, and both elevation of heart rate or decreased heart rate variability are predictors of cardiovascular mortality.
23
High average pulse pressure during observation tended to decrease the probability of lowering DBP compared to the reference. Pulse pressure slightly increased in the 50-55 age group and increased progressively after age 60. 24 In ours quasi-experimentation study, 79% of the subjects in the 35-54 age group, 83% with high average pulse pressure and 15% of them had very high (more than 60) average pulse pressure. Compared to the beginning of observation, subjects with high pulse pressure decreased to 66% during observation and subjects with very high pulse pressure decreased to 10.57%.
From this study, it can be said that exercise according to recommendations will lower DBP. Therefore, it is necessary to study further the role of exercise according to recommendation and regular medicine intake on lowering DBP compared to other combinations of intervention. Since obesity reduces the probability of lowering DBP, overweight or obese prehypertensive and hypertensive patients should exercise not only aimed at reducing blood pressure but also to control weight and blood lipid levels. Blood pressure, body fat, and blood lipid levels should be regularly monitored.
In conclusion, combine proper exercise and taking antihypertensive medicine was better to reduce DBP by ≥ 5 mmHg among DBP (pre-) hypertensive subjects. The obese, bradycardia, or high pulse pressure subjects failed to lowering their DBP ≥ 5 mmHg by proper exercise and taking antihypertensive medicine. Employees of this government office are advised to maintain light aerobic exercises, 3-4 times/week, 30-60 minutes regularly. Improving compliance to antihypertensive treatment regimen is needed.
